Summary. Daily blood samples were withdrawn from three bitches throughout gestation and at intervals during parturition. The highest mean oestrogen value of 26\m=.\1\m=+-\6\m=.\0 pg/ml was detected on the last day of pro-oestrus, and a lower post-oestrous peak occurred shortly after the maximum progesterone value of 17\m=.\0\m=+-\1\m=.\0 ng/ml which was recorded 18 days after first service. No oestrogen rise was detected before parturition, and progesterone could not be detected after the end of parturition.
INTRODUCTION
Little information is available on the endocrinology of pregnancy in the bitch. At various intervals during gestation in this species, progesterone concentrations have been determined in peripheral plasma by Parkes, Bell & Christie (1972) and Spano, Tietz, Masken & Hopwood (1971) , and in serum by Smith & McDonald (1974) . Johnson, Davis & Hotchkiss (1972) studied changing plasma oestrogen con¬ centrations in relation to sodium retention during canine pregnancy, and Metzler, Eleftheriou & Fox (1966) reported variations in unconjugated oestrogen levels at weekly intervals in the gestation period of five bitches. Jones & co-authors (1973) simultaneously determined progesterone and oestradiol-17 ß levels during four canine pregnancies, but the frequency of sampling was not indicated.
In the current study, total unconjugated oestrogen and progesterone concen¬ trations were determined for peripheral blood samples obtained daily during gestation and at frequent intervals immediately before and during parturition.
MATERIALS AND METHODS
One beagle and two mongrel nulliparous bitches were used in this study. The animals were examined daily for signs of vulval swelling or bleeding, and they were 'tried' daily with a male dog from the commencement of pro-oestrous bleeding until the end of oestrus. The bitches, , and C, were served on nine, six and five occasions, respectively. Vaginal smears were taken daily from each bitch from the beginning of pro-oestrus until 2 to 4 days after the end of 454 J. C. Hadley acceptance. Pregnancy was confirmed by abdominal palpation during the 4th week of gestation.
Blood samples (5 ml) were drawn daily from either the cephalic or saphenous vein of each bitch from the onset of pro-oestrus until 7 days after parturition. Samples were also taken at intervals immediately before and during parturition. In all cases, the blood sample was drawn into a syringe containing 500 i.u. heparin and was then immediately transferred to plastic centrifuge tubes in which the samples were frozen and stored at -20°C until they were assayed.
Total unconjugated oestrogen and progesterone concentrations were meas¬ ured by the method of Challis, Heap & Illingworth (1971) , as described by Hadley (1973 Hadley ( , 1975 On the first day of pro-oestrus, the total unconjugated oestrogen levels in the three bitches ranged from 9-2 to 15-7 pg/ml. Oestrogen concentrations then rose steadily to give the peak values of 21-9 pg/ml on the penultimate day of prooestrus in one animal (T) and 30-9 pg/ml and 39-7 pg/ml on the last day of this phase in the other two (B and C). A reduction to less than one-third of these levels occurred over the following 3 to 5 days in each case. Bitches C and were first served 3 days after the oestrogen peak and was served on the 4th day.
Oestrogen concentrations remained low during the last part of oestrus with a mean+S.E.M. value of 4-4+1-8 pg/ml on the last day of oestrus. These low levels were maintained for a further 4 days and then the mean daily concentrations rose to their highest post-oestrous values 23 and 25 days after first service. The first of these 2 days gave the highest post-oestrous value during gestation which was 10-2+1-7 pg/ml. fig. 1 . On the 1st day of pro-oestrus, a mean value of 0-2 + 0-1 ng/ml was obtained. Levels remained low during this phase, but began to increase 3 days before the end of pro-oestrus to give a value of 1-2 + 0-4 ng/ml on Day 1 of oestrus. The increase in progesterone levels continued slowly during the first 3 days of 457 oestrus, and then rapidly during the following 5 days before becoming more gradual from the last 2 days of oestrus. On the last day of oestrus, the mean value was 11-3 + 2-8 ng/ml.
Progesterone concentrations continued to rise steadily until the highest mean daily value of 17-0+ 1-0 ng/ml was reached 18 days after first service. The mean of the highest individual values of each pregnancy was 18-0+ 1 -6 ng/ml and these occurred 8, 8 and 10 days after the end of oestrus in the three pregnancies. The mean daily values declined from the peak level for 7 days, after which they fluctuated between 6 and 8 ng/ml for 13 days before falling at a progressively slower rate to 1-1+0-3 ng/ml on the day before whelping. Levels continued to fall in the 24 hr before parturition (Text- fig. 2 ), and were undetectable 30 min after the last fetus of each litter had been delivered. Text- fig. 4 . A comparison between the progesterone concentrations during (a) an oestrous cycle and (b) a succeeding pregnancy in one bitch. P-O, pro-oestrus; O, oestrus; M, day of first mating; W, day of whelping.
DISCUSSION
The changes in the total unconjugated oestrogen concentrations in the peripheral blood of mated bitches were similar to those previously reported in unmated animals during oestrus (Hadley, 1975) , with the mean peak oestrogen level occurring on the last day of pro-oestrus in the bitches which were subsequently served. This was 1 day earlier than in the non-pregnant bitches and 3 days earlier than Torbit, Abel, Tietz & Barran (1971) observed in bitches which had been served.
The oestrogen level rose shortly after oestrus, as reported in non-pregnant bitches (Hadley, 1975) (Challis, 1971) and the cow (Henricks, Dickey, Hill & Johnston, 1972) .
The mean daily progesterone values were similar during gestation to those reported earlier during the oestrous cycle (Hadley, 1975) . In each of the three pregnancies studied, the peak progesterone level was slightly less than that of the preceding normal cycle. Parkes et al. (1972) reported similar values during the oestrous cycle and pregnancy in the bitch, as did Spano et al. (1971) and Sokolowski (1973) . The similarity of progesterone concentrations in these two differing physiological states may reflect the fact that the CL is required through¬ out pregnancy (Marshall & Jolly, 1906; Sokolowski, 1971) , and that the dog placenta contains little progesterone (Telegdy, Endröczi & Lissák, 1963) . The highest mean progesterone concentrations were achieved 10 days after oestrus in the pregnant bitches. No evidence was seen of a post-oestrous fall in progest¬ erone concentration followed by a large rise to peak gestational levels 19 to 24 days after the first day of oestrus, as described by Smith & McDonald (1972, 
